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Abstract

AIM: To investigate the effects of docosahexae-
noic acid (DHA) of different concentrations on
the proliferation and apoptosis of human hepa-
tocelluar carcinoma HepG2 cells, and to explore
the possible molecular mechanisms involved.

METHODS: HepG2 cells were cultured in vi-
tro and treated with different concentrations
of DHA (15, 30, 45, 60, 75 pg/mL) for different
durations, with untreated cells as controls. The
relative rate of reduced growth of HepG2 cells
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was detected by the CCK-8 method. Flow cy-
tometry assay was applied to determine the rate
of HepG2 cell apoptosis. After DHA treatment,
the levels of B-catenin and C-myc mRNAs and
proteins were measured by real-time PCR and
Western blot, respectively.

RESULTS: In the concentration range from 0
to 45 pg/mL and with a treatment time of 24 h,
DHA significantly inhibit the growth of HepG2
cells in vitro, and significant differences in the
absorbance (A value) were observed between
the experimental group and control group (P <
0.01), and between each two concentrations in
the experimental group. If drug concentration
or action time was increased, the results showed
no statistically significant differences. Flow cy-
tometric analysis indicated that DHA promotes
the apoptosis of HepG2 cells. There were signifi-
cant differences in the apoptosis rate between
the experimental group and control group (P <
0.01), and between each two concentrations in
the experimental group. Real-time PCR detected
low levels of C-myc expression in HepG2 cells
treated with DHA, and significant differences in
C-myc expression were observed between the
experimental group and control group (P < 0.01)
and between each two concentrations in the ex-
perimental group. There was no significant dif-
ference in B-catenin relative expression between
the experimental group and control group, or
between different concentrations in the experi-
mental group. Western blot analysis demon-
strated that DHA could decrease the protein ex-
pression of B-catenin and C-myc in HepG2 cells.

CONCLUSION: DHA promotes apoptosis and
inhibits proliferation of HepG2 cells possibly via
mechanism associated with down-regulating the
protein expression of B-catenin and the mRNA
expression of C-myc.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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1.2.3 CCK-8:& M DHA % HepG2 48 it A& K 3% 74
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WCE MR, J3 A S 4 O FIDHA ) 52%
Jift 2 ML (1) 164085 77 9 B B 2% R IR Bk
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B FEAR R G 9R3 hie bR, e RELE K
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MPAETER IR, BRI IR, A AT H(%) =
[(As-Ab)/(Ac-Ab)] X 100%, As: S5 FL(& 1 4N
MR FREE . CCK-8. DHA), Ac: X HIL(EH
MG FEHE . CCK-8. ¥ HDHA), Ab: 5[4l
(AN RADHAR R 775, CCK-8).

1.2.4 7 X m R m Z DHAX Hep G2 40 i 4 /A
e OB K A0, T T Ak S
1 X 10°/mLI1 40 fi i, LARALT mLinA244L
B, Frdi R BEFRAE T G FR24 WIS IAN15. 30,
45 pug/mLIFDHA, 5= 112% 16405575 5
A6 B, T 40 B s 540 T 15 9524 hs A
ED TA BG4 40 B, 740 B i N 2% ) i 4
I3 B 40 P Ak B B oo e AR 4 i, H A
1 XPBS(4 C)H i fiid, B5.Coficevtiedii, n
300 pLff)1X Binding Buffer # £ i 41 s,
NS uLifJAnnexin V-FITCIEA] 5, B, w707
BH15 min, FHLATS minf IS uLPIZ(T, |
HURT, #5200 pLf1 X Binding Buffer. § 44 1
Z153 A5 B (AN I Annexin V-FITCHIPT).
FH(HAnnexin V-FITCHIPI). H.FH(H il Annexin
V-FITCEYPI).

1.2.5 EaF %% EFRT-RCRM FHepG24m &
¥ B-catenin® C-myc i B o9 £ ik (D)51Hveit
5 510t A TR A A R
Bt & k. C-myc(Forward): CCTCCACTCG-
GAAGGACTATC; C-myc(Reverse): GTGTTC-
GCCTCTTGACATTCTC. S-catenin(Forward):
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(Reverse): TGGTCCTCGTCATTTAGCAGTT.
GAPDH(Forward): CGGGGCTCTCCAGAA-
CATC; GAPDH(Reverse): ATGACCTTGCCCA-
CAGCCT; (2)RNA$ZH K cDNAG Rk 8 0 1
X 10°/mL {4 82 mLAE A /N FUiR, T-41
i IRA 59724 WG AR TRL, PBSHIE M ik,
IO 5r 515, 30, 45 pg/mLI\DHAJG
P24 ho BEALINAO.5 mLAITRIzol#4i W] 43
WIRIRIRNA, A b Al i o' % B 43 B 45 1
Asgonso = 1.8-2.0, ITRNA 3 uLii#% 5% ficDNA 10
ul, SNARRLFE: 5X PrimeScript® Buffer(for
Real Time)2 pL, PrimeScript® RT Enzyme Mix |
0.5 pL, Oligo dT Primer(50 pmol/L)0.5 pL, Ran-
dom 6 mers(100 umol/L)0.5 uL, Total RNA 3 pL,
RNase Free dH,0 3.5 uL. W 45137 ‘C 15 min,
85 C 5 s; (3)SE M )t #RT-PCR 20 pL WA
A FESYBR®*Premix Ex Tag™(2%)10 uL, PCR
Forward Primer(10 umol/L)0.8 puL, PCR Reverse
Primer(10 umol/L)0.8 pL, DNA2 uL, dH,0
6.4 uL. C-mycHEHY 1 ) 45 95 C 30 s4%
P, 95 °C 5's, 58 C 20 s, 60MGIR. S-cateninFE A
I3 [N 4 95 °C 30 sAEME, 95°C 55, 60 °C
20 s, 60MEF. §HG e JE, BEATVA M I 2 St
B2 o347, (4) H BIEE I mRN AR L 7K PGS
JERIHT LA\GAPDHA W Z:, HHTRT-PCRY 1,
D& - c DN ABR (FICH, Wit CHERTHIX
SEOPAT, S AR 6F FEA (1% 5k DR S IR TR AR
HH2MUROR, B2 R R S s R 4L H
A A RO R, HrPAACE = (SER2H H
(10 RS- 2 C - 52 56 4 PN 23 ik DR 35 C f ) - Ot

HEZE H 15 RS- 2 CHE - ) B ZH N KL RT3 Ct
18).

1.2.6 Western blot#mHepG24m i ¥ B-catenin
FaC-myck G 89 & ik K Hep G4l L E W N
15, 30, 45 ug/mLIIDHAME S, DAZERE12%
A DHA 164055 77 1 A X HEA, 2% 41 i
A2, BCARR MRS 2 (IR, B
50 pgH AWM BFE, 5 EFER LA 1 1
WA, 95 °C 5 min, £85I WG EEIR FIK (75 V
TH 80 min, 120 Vi Hs H IRy 1 M1 H B JEC 35
1E) 23 B8 ) e B A I PR 2T 4 3R, 5% i HR W 47
PBSTH# W E M1 b INAAH R — B/ BT A
B-catenintk FAHTIAK, M5 E1 @ 1000, A
C-myctHz APUIA, FRAEE 0 1000)4 Cids,
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DHAEZ (ug/mL) oah 28 h 72h

0 1.273 + 0,028 1.158+0.030°™  1.236+0.075™"
15 0.996 + 0.075™™" 0.493+0.025™™  0.512 +0.020"™"
30 0.727 +0.025"" 0.443+0.038™"  0.468 +0.001°"
45 0.376+0.012 0.328+0.010 0.323+0.003
60 0.330+0.012 0.327 +0.002 0.332+0.006
75 0.346 + 0.028 0.309 +0.020 0.319+0.009

°P<0.01 vs 75 pna/mL; 4,<0.01 vs 60 ug/mL; P<0.01 vs 45 pna/mL; "P<0.01 vs 30 ug/mL;
1P<0.01 vs 15 pug/mL; 'P<0.01 vs 72 h; "P<0.01 vs 48 h. DHA: —+_B/\IEEL.

DHAMRE (ug/mL)  HepG2-C-myc  HepG2-B—catenin
0 1.00+0.00 1.00 +0.00

15 0.71+0.072°"  2.06+1.025
30 0.40 +0.062" 6.48 +4.281
45 0.30 +0.052° 7.13+4.720

°P<0.01 vs W8BLH; °P<0.01 vs 45 pg/ml; 'P<0.01 vs 30 pg/mL.
DHA: —+ e/ GER.

AN —H137 CHEE 1 h, PBSTIUESSS min X 31K,
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Hep G241 M AT = 9 2 AH L 40 RO BEA 1) 22 S A1
B E X P<0.01), ALk, 2=
g L
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TEHI24 548, 72 hAflLL, 4 OB REA 1) 275
7B E G X (P<0.01), DHAEH 485
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SLP<0.01).
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20 A FH TS S 6 4 ) R A #5 S 6 2 2 [
C-myc K AN R IK 1) 22 R A7 W Gl 2
B (P<0.01); 41 S50 45 0] FE AT S % 5563
N 2 lH|B-cateninE KA X R IA 5 22 R4
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2 ZRNEREDHAERB A EMIEHepG2HYBIRIATE. A: 0 ug/mL; B: 15 pg/mL; C: 30 ug/mL; D: 45 ug/mL. DHA:

RS RER.

FRAE 60%-70% 1 8 th LR 52 k. DA,
FARR 3 SR — Pt o) s S e U 25 )i
ST RO b2

AU R BLDH ALE AR A 6) N 98 41
M H ep G2 24 40 o AE KA AE . Y DHA
Y e 15-45 wg/mL, {1 IS 6] 24-48 hpy %f
Hep G2 1) A A SEFE I FH 52 30751 - I T A9fE
KR, 1R H WDHALE IR R, 15[
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T, X FEJi 40 I ) 2 A 08 B A o 47 P At oK
DR MDHA AR S T LU B
o 200 0 A 8 B P AT A P O W . [
I, i 3t 22 M A e LD H A JHH 40 Jia AT 2
BER TR A

LADHA A R 1 -3 2 AT AR 7 8 1T LA
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HIE P TS 22, HEMZEDHATE 40 fu e Feh ey £ Kgal

--_--—65

C—myc

e s -
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AR PR T A 04 Bk B I, WeiZsD
RILW nt 8 [ 7E e 20 2R R L 41 i 2R A R ik 1
m, SRR R A EVIRR. Witls 5
W5, fliB-catenin AN GEHY GSK-3 R IR L. WFIRIL
() B-cateninA n] il ok ik 7 H (AT B I A )
BRI REfR, T AR AL 1Y) B-catenin AN FE
Bl TR AR B AR, T3 BB-cateninfE f K AR
X, BN, LR R C-mycSE Rk, i
b B A R R R e AR e R, A4
RAI AR, Wntf5 54 I8 B A TP 4 i R A=
RIEIVEZ M B E R AR+
12 7% BEPCR M Western blot)\ £ /N2 M
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FEDR B B L TR AR . 25 SRR Bl
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FEA%, (H2B-catenin IR ik &K WL 5 AR L.
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AxinFIGSK-3B45 & JE e [ fi# B-catenin ) 2 54,
NI FERAR 40 B 5 P B-catenin 2 IR . (R
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